Introduction {#S0001}
============

Acquired hemophilia is a severe bleeding diathesis occurring with the incidence of approx. 1 case per 1 million individuals per year. It is equally common in both sexes and usually appears at old age. This potentially fatal disorder is caused by the activity of autoantibodies impairing the function of blood coagulation factors, mainly factor VIII (acquired hemophilia A) \[[@CIT0001]--[@CIT0003]\]. In approx. 50% of cases, it is idiopathic in nature. It may also be associated with autoimmune diseases (systemic lupus, rheumatoid arthritis, myasthenia, multiple sclerosis, non-specific inflammatory bowel disease), cancer, dermatological diseases (psoriasis, pemphigus), infections (hepatitis B and C), chronic respiratory diseases (asthma, COPD), or diabetes. About 10% of hemophilia cases are associated with pregnancy and the perinatal period \[[@CIT0002], [@CIT0004]--[@CIT0008]\]. The first sign of acquired hemophilia is usually sudden, massive, life-threatening bleeding occurring in a patient without previous coagulation disorders. The bleeding events may be spontaneous or follow a surgical procedure or injury \[[@CIT0005]\]. They include hemorrhages into the hypodermis, digestive tract, genitourinary system, retroperitoneal space, as well as into the respiratory system and pleural cavity \[[@CIT0001], [@CIT0003]\]. Mortalities have been reported as early as in the first week after the occurrence of bleeding from the digestive tract and lungs. The mortalities that occurred later were associated with soft tissue, intracranial, and retroperitoneal bleeding \[[@CIT0001], [@CIT0004]\]. The mortality rate caused by bleeding in patients with acquired hemophilia is approx. 9% for the last decade, while earlier reports estimated it at 22-31% \[[@CIT0009], [@CIT0010]\]. Without any treatment, the mortality rate has been reported at 41% \[[@CIT0004]\]. Therefore, spreading the knowledge about this disease may further contribute to lowering the percentage of deaths. The characteristic features of acquired hemophilia include isolated prolonged APTT, low activity of the coagulation factor targeted by the antibodies, and the presence of antibody titer \[[@CIT0002], [@CIT0003], [@CIT0011]\]. The present study discusses a case of a young man with recurrent, massive bleeding into the pleural cavity caused by acquired hemophilia A and presents an analysis of literature devoted to acquired hemophilia.

Case study {#S0002}
==========

The patient was a 32-year-old man with hypertension, who had smoked 20 cigarettes a day for 15 years. Four years earlier, he had undergone a partial gastrectomy due to a perforated pyloric ulcer with peritonitis and septic shock. He was treated at the pulmonary disease department, where acute interstitial pneumonitis was suspected on the basis of chest X-ray, chest computed tomography (CT), bronchofiberoscopy, abdominal cavity and heart ultrasonography, laboratory tests, and medical history (nicotinism, occupational exposure to wood dust and resins). After the implementation of steroid therapy, the patient was transferred to a center with a higher referral level. Cough, fever up to 39°C, respiratory failure, and anemia occurred during hospitalization. Bronchial lavage revealed the presence of *Candida albicans*. Chest X-ray showed opacities in the lower and middle lung fields on the left side. Laboratory tests provided the following results: hemoglobin (Hgb) level 9.3 g/dl, hematocrit (Hct) 31.9%, red blood cells (RBC) 3.30 × 10^6^/µl, white blood cells (WBC) 17.75 × 10^3^/µl, platelets (Plt) 980 × 10^3^/µl ([Table I](#T0001){ref-type="table"}). Ultrasonography revealed the presence of fluid in the left pleural cavity; it was aspirated twice, yielding 1400 ml and 150 ml of bloody fluid. Several hours after the second aspiration, the patient\'s condition deteriorated rapidly. He experienced weakness, drenching sweats, blood pressure reduction to 80/40 mmHg, heart rate elevation to 120/min, and hemoglobin level reduction to 6.5 g/dl. The signs of shock were associated with a rapidly growing hematoma in the left pleural cavity, which most likely appeared due to an intercostal artery injury sustained during the aspiration of the pleural cavity. Chest X-ray showed an opacity in the entire left lung field and mediastinal shift to the right side ([Fig. 1](#F0001){ref-type="fig"}). Drainage of the left pleural cavity was urgently performed, and the patient was transferred to the thoracic surgery department. Suction drainage of the left pleural cavity was continued; fluids, 4 units of packed red blood cells (PRBC), and plasma were administered intravenously. During the first 24 hours, 900 ml of bloody content was drained. Blood pressure rose to 107/90 mmHg, while heart rate decreased to 98/min. Laboratory tests revealed the following: Hgb 7.5 g/dl, Hct 24.6%, RBC 2.63 × 10^6^/µl, WBC 35.37 × 10^3^/µl, Plt 331 × 10^3^/µl, features of renal failure, hyperpotassemia, features of liver damage, unstable blood coagulation, and reduced levels of total protein and albumins. The opacity in the left lung field was still present in follow-up chest X-ray. Therefore, left-sided posterolateral thoracotomy was performed, during which approx. 2000 ml of organized hematoma was evacuated, while the stiff and hepatized basal segments and the lingula of the left lung were resected. Thorough hemostasis was performed, and two drains were inserted into the left pleural cavity. No pinpoint bleeding was found. The patient was transferred directly from the operating theater to the intensive care unit, from where he was further moved to the thoracic surgery department after 2 days. The results of laboratory tests performed on the first postoperative day were as follows: Hgb 8.6 g/dl, Hct 25.9%, RBC 3.07 × 10^6^/µl, WBC 20.38 × 10^3^/µl, Plt 311 × 10^3^/µl; 500 ml of bloody content was evacuated through the drains. The patient received 2 units of PRBC and 2 units of fresh frozen plasma. During the second postoperative day, the patient\'s hemoglobin level dropped to 7.4 g/dl (Hct 21.8%, RBC 2.59 × 10^6^/µl, WBC 20.1 × 10^3^/µl, Plt 257 × 10^3^/µl); the drainage of bloody content from the pleural cavity increased in volume (800 ml + 150 ml). In light of this, 2 units of PRBC and 3 units of plasma were transfused. On the third postoperative day, the drained volume was 600 ml + 150 ml; laboratory test results were as follows: Hgb 8.5 g%, Hct 25.8%, RBC 2.99 × 10^6^/µl, WBC 20.12 × 10^3^/µl, Plt 318 × 10^3^/µl. During the next 2 days, the amount of drained content dropped to 100 ml + 250 ml and 50 ml + 50 ml, respectively, while the level of hemoglobin increased. On the 6^th^ postoperative day, the amount of drained fluid increased once again to 200 ml + 50 ml, and the level of hemoglobin dropped to 7.9 g/dl (Hct 25.3%, RBC 2.8 × 10^6^/µl, WBC 31.55 × 10^3^/µl, Plt 498 × 10^3^/µl). Chest X-ray revealed a massive opacity in the lower field of the left lung, partially in the middle field, as well as in the peripheral sections of the upper field. Chest CT showed massive left-sided pulmonary-pleural lesions, an entirely airless lower left lobe, infiltrative lesions in the majority of the upper left lobe, and pleural fluid collections ([Fig. 2](#F0002){ref-type="fig"}). A decision was made to perform left-sided posterolateral rethoracotomy. During the operation, it was revealed that the entire left pleural cavity was filled with thrombi and blood, which were subsequently removed. In the supradiaphragmatic area, the parietal pleura was bleeding from its entire surface; no pinpoint bleeding was found. Additional examination of the supradiaphragmatic area was performed through the 7^th^ intercostal space. Hemostasis was conducted, and two pleural drains were inserted. The patient was transferred from the operating theater directly to the ICU with signs of respiratory failure; mechanical ventilation, antibiotics, steroids, PRBC preparations, and fresh frozen plasma were applied. After three days, the patient was moved to the thoracic surgery department. Laboratory test results after the operation were as follows: Hgb 8.2 g%, Hct 25%, RBC 2.96 × 10^6^/µl, WBC 22.7 × 10^3^/µl, Plt 372 × 10^3^/µl. The patient was transfused with 2 units of PRBC and 2 units of plasma. The amount of drained fluid was 400 ml + 550 ml. On the next day, 4 units of PRBC, 2 units of plasma, and recombinant activated factor VII were transfused. It needs to be added that bleeding around the drains occurred on the first day after reoperation and was stopped with the use of hemostatic sutures. On the third postoperative day, the patient started bleeding from the site of the removed arterial line; the hemorrhage was stopped with the use of a pressure dressing, etamsylate, and tranexamic acid. Activated partial thromboplastin time remained at the level of 74-84 seconds, while the daily amount of fluid drained from the left pleural cavity was 100-300 ml. In total, the patient received 24 units of PRBC and 19 units of fresh frozen plasma. Coagulopathy was suspected due to the delayed arterial bleeding (4 hours after removal of the catheter from the radial artery). Hematological consultations were performed, and blood samples were taken in order to establish the activity of coagulation factors. The function impairment of one of the factors was suspected to be the cause of the continuous bleeding. The performed tests established the activity of factor VIII at the level of 3.04% (normal: 70-150%), factor IX -- 76.75% (normal: 70-120%), and factor XII -- 29.9% (normal: 70-150%); the presence of antibodies against factor VIII (circulating anticoagulant) was determined qualitatively. The patient was transferred to the hematology department, where he remained in a moderately severe condition with resting inspiratory and expiratory dyspnea, numerous auscultatory changes over the lungs, features of right ventricular heart failure (hepatomegaly, ascites, lower extremity swelling), and renal failure (oliguria). High levels of inflammatory parameters were observed (ESR, CRP), indicating liver damage. Imaging examination confirmed left-sided pneumonia and exudative pericarditis. Factor VIII supplementation, factor VIIa (NovoSeven), PRBC (4 units), immunosuppressants (cyclophosphamide and steroids), low-molecular-weight heparin, antibiotics, as well as antihypertensive and antiarrhythmic agents were administered. Gradual improvement of the patient\'s condition and laboratory parameters was achieved (eradication of the factor VIII inhibitor, normalization of the coagulation system and the parameters of heart and liver function). Pleural drains were removed on the 10^th^ and 14^th^ postoperative days. During the hospitalization, the patient experienced an episode of paroxysmal atrial fibrillation. In order to specify the etiology of the factor inducing the process of autoimmunization, the applied diagnostic methods were supplemented with imaging examinations (CT of the chest, abdominal cavity, and pelvis), digestive tract endoscopy, as well as serological and virological testing. Based on the entire clinical picture, acute interstitial pneumonitis was considered to be the most likely cause of the observed coagulopathy. After being discharged from the hospital, the patient returned to the hematology clinic for a single follow-up examination. He did not attend any subsequent examinations.

![Follow-up image of the chest after the second aspiration of the left pleural cavity. Large opacity visible in the entire left lung field, mediastinal shift to the right side](KITP-11-23601-g001){#F0001}

![Follow-up CT of the chest on the sixth postoperative day. Extensive, massive left-sided pulmonary-pleural lesions. Almost entirely airless lower lobe, enhancing heterogeneously after the use of contrast. Infiltrative lesions in the majority of the upper lobe. Fluid collections visible in the pleural cavity. Two drains inserted into the lesions. Expansion of the right lung without infiltrates](KITP-11-23601-g002){#F0002}

###### 

Laboratory test results from each stage of treatment

  Parameter                                                          Hgb (mg/dl)   Saturation (%)   Quick\'s Index (%)   INR    PT (s.)   APTT (s.)   Plt (G/l)   Fibrinogen (g/l)
  ------------------------------------------------------------------ ------------- ---------------- -------------------- ------ --------- ----------- ----------- ------------------
  Examination on admission                                           9.3           84.2             64                   1.53   18        45          980.0       --
  Examination several hours after aspiration of the pleural cavity   6.5           74.2             59                   1.65   19        57          --          3.4
  First day after aspiration of the pleural cavity                   7.5           89.4             47                   2.06   24        77          469         --
  Day "zero" after operation no. 1                                   7.9           99               --                   --     --        --          250         1.2
  First day after operation no. 1                                    8.6           98               64                   1.52   17        58          311         3.6
  Second day after operation no. 1                                   7.4           94               --                   --     --        --          257         --
  Third day after operation no. 1                                    8.5           --               84                   1.19   13        68          318         --
  Fourth day after operation no. 1                                   9.5           --               --                   --     --        --          357         --
  Fifth day after operation no. 1                                    8.4           --               --                   --     --        --          498         --
  Sixth day after operation no. 1                                    7.9           --               --                   --     --        --          498         --
  Day "zero" after operation no. 2                                   8.2           91.5             66                   1.49   17        77          247         1.8
  First day after operation no. 2                                    7.5           92.3             84                   1.29   15        77          334         2.3
  Second day after operation no. 2                                   9.6           88               98                   1.02   11        83          317         3.9
  Third day after operation no. 2                                    9.7           90               90                   1.1    12        74          451         4.9
  Fourth day after operation no. 2                                   10.3          --               90                   1.1    12        78          676         3.7

Hgb -- hemoglobin, INR -- international normalized ratio, PT -- prothrombin time, APTT -- activated partial thromboplastin time, Plt -- platelets

Discussion {#S0003}
==========

Regardless of damage location, massive, sudden, and life-threatening bleeding frequently constitutes an indication for prompt surgical intervention in any patient, even without previous hemostatic disorders in the medical history. Acquired hemophilia is a very rare cause of such bleeding. In the course of this disease, intracranial bleeding as well as bleeding into the digestive tract, genitourinary system, retropharyngeal and retroperitoneal space, pleural cavity, and peritoneal cavity were observed \[[@CIT0010], [@CIT0012]--[@CIT0015]\]. Bleeding into the pleural cavity caused by acquired hemophilia is very uncommon (approx. 1% of cases), but is usually potentially fatal and may appear after surgical procedures performed within the area of the chest \[[@CIT0003], [@CIT0005], [@CIT0016]\]. Bleeding within the area of the chest had been described in women with acquired hemophilia after esophageal resection due to cancer \[[@CIT0016]\]. Other authors reported a hemorrhage into the pleural cavity in one male in a group of 15 acquired hemophilia patients \[[@CIT0017]\]. Such patients may also experience other, less dangerous intramuscular and subcutaneous bleeding, nosebleeds, or bleeding after intravenous punctures and intramuscular injections \[[@CIT0001]--[@CIT0005], [@CIT0012], [@CIT0013], [@CIT0018], [@CIT0019]\]. According to Forsyth, bleeding into the skin appeared in 53% of patients \[[@CIT0006]\]. Some authors described bleeding originating from puncture sites and resulting from urinary bladder catheterization \[[@CIT0020]\]. The patient described in this publication exhibited massive, recurrent bleeding into the pleural cavity as well as other, less dangerous bleeding around the inserted pleural drains and from the arterial line removal site. The patient was initially treated with suction drainage of the left pleural cavity and underwent surgery twice later on. Neither the first nor the second operation revealed any pinpoint bleeding; the patient was bleeding from the entire parietal pleura in the supradiaphragmatic area. Both operations were performed via posterolateral thoracotomy. Embolization of the bleeding vessels and videothoracoscopic procedures due to similar indications have also been described \[[@CIT0003]\]. In acquired hemophilia, the bleeding is often recurrent in nature and is very difficult to stop with the use of surgical methods \[[@CIT0016], [@CIT0021]\]. With regard to bleeding in different locations, the use of minimally invasive surgical methods, such as laparoscopy in the case of bleeding into the peritoneal cavity, has also been reported. However, these methods may prove to be insufficient for achieving effective hemostasis in the case of extensive bleeding \[[@CIT0022]\]. Other bleeding episodes, occurring in the presented patient, were stopped with the use of pressure dressings and drugs (etamsylate, tranexamic acid). Fresh frozen plasma was also administered, as other authors have done as well. Some authors describe an effective combination therapy with FEIBA (an activated prothrombin complex concentrate) and tranexamic acid \[[@CIT0023]\]. According to the literature, the average time between the occurrence of the first signs of a bleeding diathesis to the diagnosis of acquired hemophilia is 1.5 months (from 3 days to 9 months). In the case of the described patient, the disease was diagnosed after about 10 days following the occurrence of the first signs. The suspicion was based on medical history, clinical signs, and prolonged APTT in laboratory tests. Additional examinations confirmed the diagnosis. Significantly reduced activity of factor VIII (3.04%) and the presence of antibodies against factor VIII with prolonged APTT were also revealed. Some authors report levels of factor VIII activity below 1% \[[@CIT0011]\]. However, factor VIII activity is not completely eliminated in acquired hemophilia, as opposed to congenital hemophilia. The patient described in the article was diagnosed with hemophilia at the age of 32. The majority of authors describe much older patients, especially male (60 or older on average), with diagnosed acquired hemophilia \[[@CIT0022], [@CIT0024]--[@CIT0027]\]. The mean age of patients registered in EACH2 (the European Acquired Hemophilia Registry) is approx. 77 years; the registry includes 501 people \[[@CIT0024], [@CIT0028]\]. The goal of acquired hemophilia therapy is the treatment of coagulation disorders and signs of active coagulopathy, bleeding prevention, and antibody eradication \[[@CIT0004], [@CIT0009]\]. In certain cases, persistent anemia caused by recurrent massive or smaller bleeding may require the transfusion of large amounts of PRBC. The described patient received 24 units of PRBC and 19 units of fresh frozen plasma in total before the cause of the bleeding was found. Some patients have required the postoperative transfusion of over 20 units of PRBC and 15 units of fresh frozen plasma before acquired hemophilia was diagnosed \[[@CIT0002], [@CIT0016], [@CIT0022]\]. The described patient received recombinant factor VII a. Such treatment is also mentioned by other authors \[[@CIT0002]--[@CIT0005], [@CIT0009], [@CIT0012]\]. The use of recombinant factor VII a or an activated prothrombin complex concentrate (FEIBA) constitutes first-line therapy in acquired hemophilia \[[@CIT0004], [@CIT0013]--[@CIT0015], [@CIT0023], [@CIT0026], [@CIT0029], [@CIT0030]\].

Oral glucocorticosteroids (GCS), e.g. prednisone alone or combined with cytotoxic drugs, mainly cyclophosphamide, are typically used for eradication treatment \[[@CIT0001], [@CIT0002], [@CIT0004], [@CIT0009], [@CIT0031]\]. In the presence of contraindications, rituximab (Mabthera) or, in certain cases, other cytotoxic and immunosuppressive drugs, such as azathioprine, vincristine, mycophenolate, or cyclosporine, are administered \[[@CIT0004], [@CIT0006], [@CIT0032]\].

It was observed that spontaneous remission of acquired hemophilia may occur at different times after diagnosis \[[@CIT0001], [@CIT0026]\]. Spontaneous elimination of antibodies against factor VIII is estimated at about 14-35% within a period of time lasting from 3 weeks to 18 months, or even several years \[[@CIT0013], [@CIT0017], [@CIT0026]\].

There are reports of extensive, elective surgical and orthopedic procedures performed without any significant hemorrhagic complications in patients with acquired hemophilia; their success was dependent on appropriate perioperative conduct \[[@CIT0026], [@CIT0029]\].

On the basis of the presented case, an analysis of the literature concerning acquired hemophilia from the last 10 years was performed with special attention to surgical treatment and bleeding in the area of the chest during the course of the disease. Selected studies are helpful in comprehensively illustrating the issue of acquired hemophilia in the context of the described case.

The literature includes an analysis of the causes of death of 121 patients with acquired hemophilia within 10 years in France. The mean age of these patients was 80.7 years (ranging from 47 to 99). The main cause of death was hemorrhagic shock (52.9%); the source of bleeding could not be specifically established in 75% of patients \[[@CIT0010]\]. Other authors analyzed the cases of acquired hemophilia in the United Kingdom in the years 2001-2003. The mean age of the patients was 78 years, with men constituting 43% of this group. The most commonly observed type of bleeding was bleeding into the hypodermis. The mortality rate resulting from bleeding was approx. 9.1%. GCS or GCS combined with cyclophosphamide was used in the eradication treatment \[[@CIT0001]\]. Another publication described a group of 13 patients (females) treated in the years 1999-2011 in a single center. The mean age of the entire group was 60.6 years (from 28 to 84). Six individuals were over 70. These patients suffered from bleeding into the hypodermis and muscles as well as postoperative bleeding, often recurring multiple times. In this group, none of the hemorrhages resulted in death. The reasons for delayed diagnosis were also analyzed, with emphasis put on the diagnostic difficulties associated with this rare disease. The establishment of a correct diagnosis required 1.5 months on average (from 3 days to 9 months). Severe bleeding was treated with FEIBA or recombinant activated factor VII. The eradication treatment employed the so-called Budapest protocol or a modified VAD protocol \[[@CIT0002]\]. Other authors described 10 cases of acquired hemophilia diagnosed in the years 1988-1997 in patients aged 28-76, who experienced such signs of hemostasis disorders as petechiae, subcutaneous hematomas, and intramuscular hemorrhages (in approx. 60%). No bleeding in the area of the chest organs was observed \[[@CIT0011]\]. German authors presented a group of 67 patients treated in the years 1998-2008 in a single center. The group consisted of individuals at the mean age of 62 years and included 50 women. All patients experienced bleeding into the muscles; other hemorrhages included bleeding into the extraperitoneal space (16 patients), bleeding into the retropharyngeal space (5 patients), hematuria (3 patients), and bleeding into the digestive tract (1 patient). Five patients died in total, four of them after surgical procedures. In 27 individuals, recombinant activated factor VII was used in the initial treatment. Patients with severe, life-threatening bleeding were treated using the so-called modified Bonn-Malmo protocol \[[@CIT0033]\]. Moreover, 3 cases of acquired hemophilia diagnosed in the years 2003-2006 have also been described. The first of these patients was a 51-year-old man who underwent a decompression of the fascial compartments due to a massive, post-traumatic hematoma of the arm. The procedure was followed by massive bleeding, which resulted in hemorrhagic shock. Hematomas on both legs appeared in another 68-year-old patient treated with warfarin and suffering from bronchial asthma, atrial fibrillation, and a complex heart-valve disorder. The third patient, a 66-year-old man with acute bronchial asthma, suffered from spontaneously appearing hematomas on both lower extremities \[[@CIT0018]\]. Other authors described a case of an 82-year-old man with post-traumatic bleeding into the retroperitoneal space. After exploratory laparotomy, the patient experienced surgical site bleeding, which was difficult to stop. Testing revealed acquired hemophilia. No pinpoint bleeding was found during the exploratory laparotomy nor during further examinations \[[@CIT0012]\]. Another work describes a case of a 26-year-old woman with a large, spontaneous hematoma in the thigh muscles. Acquired hemophilia was suspected based on the clinical picture and prolonged APTT. The applied treatment resulted in remission. The authors of the study emphasize the importance of prompt diagnosis and treatment of this disease \[[@CIT0013]\].

It needs to be emphasized that acquired hemophilia always has to be taken into consideration in the presence of sudden bleeding into the skin, mucous membranes, or body cavities (in congenital hemophilia -- delayed hemorrhages into the muscles or joints, mostly in males) when prolonged APTT is the only abnormality in the coagulation system \[[@CIT0034]\]. In such cases, it is crucial to detect the factor VIII inhibitor: perform a normal plasma mixing study and establish APTT, and establish the titer of the antibodies against factor VIII with the Bethesda test. The titer of the antibodies against factor VIII and the level of factor VIII do not correspond to the severity of the diathesis. It is essential to begin a dual treatment consisting in the eradication of the antibodies and the administration of factors bypassing the hemostatic defect.
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